and life-threatening events may occur without premonitory symptoms.' Because of this, treatment is indicated when serum theophylline concentrations are very high. Charcoal haemoperfusion is effective in lowering serumconcentrations of theophylline.2 We report a case of selfpoisoning with sustained-release aminophylline, in which secondary rises in serum theophylline concentrations occurred after treatment with charcoal haemoperfusion.
Case report
A 26-year-old woman was admitted having taken an unspecified quantity of sustained-release aminophylline tablets (Phyllocontin, Napp Laboratories) three hours earlier. On admission she was fully conscious and complaining of nausea and vomiting. She had a sinus tachycardia of 150/min and her blood pressure was 100/60 mm Hg. Gastric lavage produced little return and activated charcoal (50 g) was given orally.
Her serum theophylline concentration (EMIT, Syva Ltd) four hours after ingestion was 60 mg/l (therapeutic range approximately 10-20 mg/l). Extracorporeal haemoperfusion through a charcoal column (Haemocol 100, Smith and Nephew Pharmaceuticals Ltd) was performed initially for three hours. The charcoal column was placed in series with a Gambro 17 micron dialyser (surface membrane area, 1 m2). An arteriovenous shunt gave a blood flow rate of 200 ml/min.
With this treatment the serum theophylline concentration fell rapidly to 33 mg/l (figure). Her tachycardia settled to 100/min and blood pressure rose to 120/80 mm Hg. Ten hours later, however, the serum theophylline concentration had risen to 51 mg/l together with an increased pulse rate and further nausea and vomiting. Charcoal haemoperfusion was repeated for a further three hours, resulting in a fall in serum theophylline to 15 mg/l with appreciable clinical improvement. Nevertheless, 14 hours later (44 hours after ingestion) the serum theophylline concentration had risen to within the toxic range (34 mg/l). Charcoal haemoperfusion was not repeated and the subsequent clinical course was uneventful; 80 hours after admission serum theophylline was undetectable. Apart from a transient fall in platelet count (from 216 x 109/l to 76 x l09/l) associated with macroscopic haematuria, treatment with charcoal haemoperfusion was well tolerated.
Comment
During charcoal haemoperfusion the serum theophylline concentration fell rapidly; during the first period of treatment drug clearance was 75 ml/min. This rate is lower than previously reported for clearance during charcoal haemoperfusion, presumably because the drug continued to be absorbed. During the second period of treatment drug clearance was 233 ml/min, which is similar to other reported results.3 The rate of endogenous theophylline clearance, derived from serum concentrations 60 hours after ingestion, was 62 ml/min.
After both periods of charcoal haemoperfusion the serum theophylline concentration rose (figure). After the second period (44 hours after drug ingestion) it rose from within the therapeutic range to a toxic level. Sustained-release aminophylline is normally absorbed within eight hours4; this rise in serum theophylline concentration was probably due to compartmental distribution of the drug. After an oral dose, theophylline distribution is consistent with a two-compartment open kinetic model with central and peripheral compartments.5 When the drug is rapidly cleared from the central compartment (for example, during charcoal haemoperfusion), a gradient between the peripheral and central compartments develops. When rapid clearance stops, transfer of the drug from peripheral to central compartments allows serum theophylline concentrations to rise.3 It is important to realise that this may occur when the concentration of serum theophylline has been lowered to within the therapeutic range and that subsequent concentrations can rise to a value at which major adverse effects may occur.' Although charcoal haemoperfusion is effective in treating theophylline poisoning, serum theophylline concentrations need to be monitored after treatment has been discontinued, as serious rebound drug toxicity may occur during this period. 
